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Description 

CHEMICALLY-MODIFIED G-CSF 
5 Technical Field 

The present invention relates to a chemical medication o. granuiocyte co.ony-stimu,ating factor (G-CSF), by which 
chemical and/or physiological properties of G-CSF can be changed. 

io Background Art 

ol a human blaadar cararoaia ael line deaamrenad 6637 (ATCC te . 

proteins would reduce their stability. im „ rn „inn in stabilitv or abolishing antigenicity of the proteins, 

Patent Application Laying Open KOHYO No. 289522^87 w««« ' LayingOpen KOHYO No. 503171/87 

TNF which has been modified by polyethylene glycol. Japanese Patent ^^ o ^ n 7 Drooerty in an aqueo us so- 
discloses with respect to IL-2 and .FN* * *- - 

"Tow^thTse prior arts have not disclosed an improvement in biologica. activity and pharmacokinetics, which 

Disclosure ot Invention 

«. .igo-oas M**. in art,, to ^S^SSS^ 
by using recombinant genetic techniques may be used in the present invention. ^ 

acid sequence: 
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(Het)n 

Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro. Gin 

Ser Phe Leu Leu Lys Cys Leu Glu Gin Val Arg 

Lys lie Gin Gly Asp Gly Ala Ala Leu Gin Glu 

Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro 

Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly 

He Pro Trp Ala Pro Leu Ser Ser cys Pro Ser 

Gin Ala Leu Gin Leu Ala Gly Cys Leu' Ser Gin 

Leu His Ser Gly Leu Phe Leu Tyr Gin Gly Leu 

Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu 

Gly Pro Thr Leu Asp Thr, Leu Gin Leu Asp Val 

Ala Asp Phe Ala Thr Thr He Trp Gin Gin Het 

Glu Glu Leu Gly Het Ala Pro Ala Leu Gin Pro 

Thr Gin Gly Ala Het Pro Ala Phe Ala Ser Ala 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala 

Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr 

Arg Val Leu Arg His Leu Ala Gin Pro 

Application Laying Open KOHYO No.500bJb/bb ne wu.u y cha nqes (deletion, addition, insertion 

" CU TJ'Z'p°£a F b.. ,o U s„ me S-CSF s ««y having t. abo« amino add ^uenc. in which ». 
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being, however, normally of from 500 - 20,000 and preferably of from 4,000 1 - 10 00a 



formula: 
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ro-s-triazine having the following formula: 

0-(CH2CH20)n-CH3 

/-{ 

0- (CH2CH2O) n"CH3 

H 2 NCH 2 CH 2 CH 2 0(C 2 H 4 0) n CH 2 CH 2 CH 2 NH 2 

Thechemic,modi«^ 
ed in a reaction o, a biology 

amino acd res.dues in human G-CSF have the free am no g o p actjvated lyethylene glycol 

buffer solution such as phosphate and borate (pH 7.5 - 10.0) or 1 5 tire at 4 J 

may be used in 1 - 200 times, preferably 5 - 50 times the molar ? ne L carboxyl 

«,« o. m. o. «e am.v= adid re.idd* ma, M optioaa., craned Wording aa an amaun. o. 

as dialvsis salting-out, ultrafiltration, ion-exchange chromatography, gel chromatography a"™™? 

duman S-CSF and may aodordmgl, be usad mm, Sana apptaWX I » " e ^*»'f n ™ ^ „ goneral 
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an adult . 

Rrifif Description of Drawings 

PEG to the tree amino groups of the human G-CSF is 0 tor (a), l ior \p h v iu. v 

(•). Each point represents an average value from three rats with a standard dev.at>on. 
Rfist Mode for Carrying Out the Invention 

" The present invention wi.l be further illustrated by referring to the foHowing EXAMPLES which, however, are not be 
25 construed as limiting the scope of the present invention. 

EXAMPLE 1 

PrgBaration gj PF» (4.50Cn G-CSF 
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Het 



Ttu Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin 
Ser Phe Leu Leu Lys Cys Leu Glu Gin Val Arg 
Lys lie Gin Gly Asp Gly Ala Ala Leu Gin Glu 
lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro 
Glu Glu Leu Val Leu Leu Gly His Ser Leu Gly 
He Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser 
Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin 
... Leu His Ser Gly Leu Phe Leu Tyr Gin Gly Leu 
Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu 
Gly Pro Thr Leu Asp Thr, Leu Gin Leu Asp Val 
Ala Asp Phe Ala Thr Thr He Trp Gin Gin Het 
Glu Glu Leu Gly Het Ala Pro Ala Leu Gin Pro 
Thr Gin Gly Ala Het Pro Ala Phe Ala Ser Ala 
Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala 
Ser His Leu Gin Ser Phe Leu Glu Val Scr Tyr 
Arg Val Leu Arg His Leu Ala Gin Pro 

in 1 - 50 M. the motor amen, tf U» number of 1. M ammo grou£ j, tto M w, 2 then to 

„a, applied to Sap^da, G 25 «N* had ^^^^SoSF^T, ag an, and. « neons- 

G-CSF". 
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EXAMPLE 2 
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Characterization of PEG f4.5(W G-CSF 

PEG (4,500) G-CSF prepared in EXAMPLE 1 was characterized by the number of unmodified amino groups and 
a molecular weight estimated by SDS-PAGE. w a urn 

The number of the unmodified amino groups was determined by reacting them with 0 % NaHC0 3 
followed by measurement of absorbance at 335 nm (Habeeb et al., Anal. Biochem., 14, pp.328-336 1 966)). 

The molecular weight of PEG (4,500) G-CSF was determined by SDS-PAGE (16% gel, CBB W)«^> 
a method of Laemli, Nature, 227, p.680, 1970. Each lane on the gel was scanned by using a chromato-scanner (SHI- 
MADZU CORPORATION: CS-930) after staining. 

When a molar ratio of the activated PEG to the number of free amino groups of human G-CSF increased, the extent 
of the modification also increased. The product prepared in said molar ratio of 1 has in addition to a band ™<^W 
to an intact human G-CSF (19 K) another band with an apparent molecular weigh of about 26 K ^^£52 
to the product prepared in the molar ratio of 5 or more, a band with a higher molecular weight was observed I besides 
the above two bands. By scanning the resulting gel, a content of each band was detained From the resurtin TABLE 
1 , it is estimated that the band of 26 K consists of human G-CSF wherein one human ^.^^^^ 
one activated PEG molecule and that a band of 34 K consists of human G-SCF wherein one human G-CSF molecule 
is bound with two activated PEG molecules. 

TABLE 1 
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Characterization of PEG (4,500) G-CSF 


PEG/NH 2 


Distribution 


Modified NH 2 (%) 


Unmodified NH 2 (an average number) 


19K 


26K 


34K 


1 


86 


12 




5 


4.8 


2 


68 


31 


1 


15 


4.3 


3 


56 


42 


2 


15 


4.3 


4 


36 


48 


16 


20 


4.0 


5 


31 


49 


20 


27 


3.7 


6 


25 


50 


25 


27 


A 7 


7 


20 


50 


28 


27 


3.7 
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It was found that based on patterns obtained by SDS-PAGE of the fractions from the ion-exchange chromatography 
(shown in FIG. 1 ) that the human G-CSF with a higher modification extent was eluted faster from a column and that the 
fraction finally eluted therefrom contained the intact human G-CSF. 

The scanning patterns by SDS-PAGE of PEG (4,500) G-CSFs including those obtained with a h.gher molar rat.o of 

PEG/NH2 are shown in FIG.1. 
EXAMPLE 3 

Preparation of PEG (10,000) G-CSF 

The same human G-CSF as used in EXAMPLE 1 was modified by an activated polyethylene ghycol (an activated 
PEG 2; Seikagaku Kogyo K.K.) with a molecular weight of about 10,000 having the following formula: 

0- (CH2CH2O) n-CH3 

Cl-^ N 

0-(CH 2 CH 2 0)n-CH3 

which had been prepared by reacting polyethylene glycol monomethyl ether with cyanuric chloride. 
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ThehumanG-CSF was incubated with the activated PEG2of5times of the molar of the number of »efteeamjo 
aroupsof the human G-CSF in 0.25 M sodium borate buffer solution (pH 10.0) for 1 hr at room temperature. The resulting 
pZ t wis appTed to Sephadex G25 which had been equilibrated with 10 mM NH 4 HC0 3 for buffer-exchange^ and 
then to DEAE ton-exchange chromatography to separate the PEG-modified human G- CS F J^JjS 
G-CSF and reagent. The estimate of a molecular weight of the product by f^^^^^^ 
that its average molecular weight is about 45 K with distributed among 30 K (10%), 40 K (70%) and 66 K (20/.). The 
militant PEG-modified human G-CSF is hereinafter referred to as "PEG (10,000) G-CSF . 

Mo^ 

amino groups o, the human G-CSF in 0.25 M sodium borate buffer solution (pH 10.0) for 2 hrs at room temperature. 
The resulting product was subjected to separation in the same manner as stated above. 

It is estimated in the same manner as in EXAMPLE 2 that the product of 30 K consists of human G-CSF where.n 
one human G-CSF molecule is coupled with one activated PEG molecule. „„.« ftho 

Furthermore, the human G-CSF was incubated with the activated PEG 2 of 50 t.mes of the mo.ar amount of the 
number of free amino groups of the human G-CSF. PY ampi f 2 has revealed that 

The estimation of a molecular weight of the resulting products by SDS-PAGE as n EXAMPLE 2 has revealed 
its average molecular weight is about 51 K with distributed among 40 K (58 %) and 66 K (42 /o). 



EXAMPLE 4 

Preparation of PEG (4.0001 G-CSF 



PEG-modified human G-CSF was prepared by covalently binding an activated polyethylene glycol, or polyoxyeth- 
yienedTmTwith an average molecular weight of 4,000 (Nippon Oil and Fats Co., Ltd.) to the above human G-CSF 

th Th« G ^ 

groups of the human G-CSF were incubated in the presence of 0.05 M 1 ^^^^ 

at a room temperature for overnight. The reaction was terminated by adding 1 M sod.um acetate (pH 4.75) and further 

£^2 »£Z to ge. chromatography on TSK G3000SW which had ^^Zf^ Z^Z 
acetate (pH 5 5) to separate the PEG-modified human G-CSF from an unreacted human G-CSF and reagent, me 

st^ 

is distributed among 27 K (70%), 35 K (20%) and 42 K (10%). The resultant PEG-modrf.ed human G-CSF is hereinafter 
referred to as "PEG (4,000) G-CSF". 

EXAMPLE 5 

In vivo biological assay of PEG (4 .500^ G-CSF 

Male ICR mice (Experiment I: 4 weeks old, Experiment II: 8 weeks old) were usee iter*. JjJ^^J 
coloaical activity of PEG (4,500) G-CSF obtained in EXAMPLE 1 . Samples of the intact human G-CSF and PEG (4,500) 
^SflTe ^SravenSy injected into mice at a dose of 10 ug or 100 ug protein/kg. At 24 hrs (10 ug protein/kgV or 32 
hrs (100 Tp otein/kg) after the injection, blood was collected from orbital vein and leukocytes were counted b an au o 
bcod ce^counter E^OOO (Toa Medical Electronics, Japan). At the same tim e, >k»d 

Wright-Giemsa stain and leukocytes fraction was determined by an auto blood cell ^ Z % M '^ X ^ R ° N WEIS ' 
ELECTRONICS CO.) to count the number of neutrophils. The resutts are summarized in TABLE 2 below 

In TABLE 2 PEG (4 500) G-CSF (1 ) is a product obtained in the reaction wherein the molar ratio of the activated 
PEG / the free Lino group was five (FIG.1, C), PEG (4,500) G-CSF (2) is . 26 K ^"^j^™ 
change chromatography, and PEG (4,500) G-CSF (3) is a high molecular fraction (26 K.14%, 34 K.55/ 9 , >34 K.28%) 
obtained from said DEAE ion-exchange chromatography. 

From the above results, it is observed that the number of neutrophils in the mice imected with PEG (4,500) G i CSFs 
(1 ) (2)Tnd (3 have been much more increased than those in the mice injected with the intact G-CSF. Espec-a'^PEG 
IIS G-CSFs (1) and (3) with a higher extent of the modification showed a remarkable increase ,n the number of 

neUt Sen S human G-CSF is injected into mice at a dose of 10 pg protein/kg, the number of neutrophils increases and 
generally a 6 - 1 2 hrs after the injection, it gets to the maximum. After that, the number of neutrophils decreases slowly 

30 hrs after injection. When 10 pg protein/kg injection. 24 hrs 
normallv reauired for the number of neutrophils which has once increased to again decrease almost to a basal level. In 
ZH Sg protei Jkg injection, based on the above, the time for collection of blood (32 hrs after the m.ecfon) 
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TABLE 2 
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Pharmacological activity (in vivo) of PEG-modified human G-CSF 



Group 



a. 10 ug/kg 
<Exp. I> 
vehicle 

control G-CSF 
PEG(4500) G-CSF(1) 
PEG(4500) G-CSF(2) 
<Exp. Il> 
vehicle 

control G-CSF 
PEG(4500) G-CSF(3) 



b. 100 ug/kg 
<Exp. I> 
vehicle 

control G-CSF 
PEG(4500) G-CSF(1) 
PEG(4500) G-CSF(2) 



5 
6 
6 
6 

6 
6 
6 



neutrophils (X 10 2 /uJ) Ratio (to vehicle) 



6 
6 
6 
6 



5.6+1 .0 
9.6+1.4 
20.8+2.6 
17.5+3.0 

12.3+17 
27.1+4.6 
54.0+7.2 



6.6+0.7 
18.5±2.3 
42.9+4.3 
22.6+1.9 



1.0 
1.7 
3.7 
3.1 

1.0 
2.2 
4.4 



1.0 
2.8 
6.5 
3.4 



EXAMPLE 6 

in v/M/ohinln gical assay of P EG (4.0001 G-CSF 

m*Ip ICR mice (7 weeks old) were used for in vivo assays for pharmacological activity of PEG (4,000) G-CSF 
Male luh mice {( wee^ uiu; wo intravenous y injected into 

has also increased the number of neutrophils more than the intact human G-CSF has. 



TABLE 3 


Pharmacological activity (in vivo) of PEG (4,000) G-CSF 




Group 


Number of Animals 


Number of Neutrophils (x 10 2 / jxl) 


Ratio (to vehicle) 


Vehicle 

G-CSF (control) 
PEG (4,000) G-CSF 


6 
6 
6 


10.9 + 1.0 
16.4 + 1.4 
23.3 + 2.5 


1.0 
1.5 

2.1 
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EXAMPLE 7 

leasing Ejects of. PEG-modifie d human G-CSFs on mice neutrophils 

Male ICR mice (7 weeks o.d) were used for in vivo assays for P£«£M ^^^^Lt 
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nun *erof neutrophil, wasc^^ 

E,eC L° SihSa 2 in the case of the intact human G-CSF, the number of neutrophils decreases to a basal level 24 

the injection for PEG (4,500) G-CSF and PEG (10.000) G-CSF, respective^ 

Moreover, male ICR mice (8 weeks old) were intravenously administered wrth the ^JSHS-St MK-42% 
in EXAMPLE 3 (a) an average molecular weight of 30 K, (b) an average molecular we,ght of 51 K, 40K.58 1 /., 66^42% 
at fd^of 10 pg protein/kg At 24 hours after the injection the number of neutrophils was counted as ,n EXAMPLE 5. 
The results are shown in TABLE 4. 

TABLE 4 
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Pharmacological activity (in vivo) of PEG (10,000) G-CSF 




Group 


Number of Animals 


Number of Neutrophils (x 10 2 / uJ) 


Ratio (to vehicle) 


Vehicle 
G-CSF 

PEG(1 0,000) G-CSF (a) 
PEG(1 0,000) G-CSF (b) 


5 
5 


7.4 + 0.6 
16.4 + 3.1 


1.0 
2.2 


5 
5 


68.9 + 10.5 
95.8 + 6.4 


9.3 
12.9 



n th dpp m n nnm G CSF (a) and (b) have increased the number of neutrophils more than the intact human G-CSF 
has ?S PEG 00,000) ££ l a higher extent of the modification showed a more remarkable increase in 
the number of neutrophils, just like PEG (4,500) G-CSF did. 

EXAMPLE 8 

Fff^is of PEG-moHifiaH human G-CS F nn ^loohosDhamid^-inrH.ceri neutropenic mice 
Male ICR mice (7 weeks old) were intraperitoneal* injected w*h 200 mg/kg 

88 '^ownfn FIG 3 PEG-modified G-CSFs have accelerate the recovery from neutropenia induced by the injection 
As shown in FIG.3. PEG moa.Tiea ^ => rs Fsoeciallv PEG (10,000) G-CSF has effected a significant 

of cyclophosphamide similar or earlier than the intact G-CSF. tspeciaiiy, i-wi'^ > 

increase in the number of neutrophils. 
EXAMPLE 9 

Fffects of PEG-mnrlified human G -P.SF on 5-FU-induced neutropenic mice 
the neutropenic mice. At day 7, 8, 9, iu, 11, 1^, i^dnu u, uiuwu »»« 

"Tsh^lTf.U aboo. -4 days ,» »o»s, neu^N, coeds o, n*. MeOad •* 5« 

intact human G-CSF, and Pt<j i , ^ ana o, y Moreover even with fewer times of 

observed. 
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EXAMPLE 10 

Acute toxicity of PEG-modified hum an G-CSF 

Male and female SIclR mice (5 weeks old) groups consisting 6 mice each were intravenously administered wtth 
the same "eg (4500) G-CSF and PEG (10.000) G-CSF as used in EXAMPLE 7 as well as vehicles at a dose of 12 
Ig Gene-I Sons and su.iva. of the treated mice were observed as often as possible or 6 hrs ^rnedfcte* 
afte administration and once a day for the following 14 days. The body weight was checked at the day of injection^, 
M 2 and 15* days. Su.iving mice were bled to death under ether anesthesia 

As shown in TABLE 5, no mouse died for the observed period. LD 50 for both PEG (4,500) G-CSF and PEC ( o uuu) 
G-CS wasT Smated over 3,000 M protein/kg in both male and female mice No^ark^e change -n gener a, co. 
dition, body weight or opinion of the autopsy was observed for PEG (4,500) G-CSF or PEG 
results may suggest that the acute toxicity of PEG-modified human G-CSF is very weak, as the .ntact human G-CSF . . 
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EXAMPLE 11 

Determination of half-life of PE G -modified hG-CSF 



et aL, Blood 66, pp.633-639, {WW}), i ne i iim« ^ respectively, and 



is has. 

Industrial Applicability 



enabling fewer numbers of administration with a lower dose. 



Claims 
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acid sequence, through a carboxyl group of the amino acid(s) of the polypeptide: 
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■ ■• ■ (Het)n 
nr Pro Leu Gly Pro Ala Ser Ser leu Pro Gin. 
ser Poe Leo Leo Lys Cys Leo G.o G I n Val »r» 
Lys ,,. GU Gly Aep Gly Ala tl* Leo GU G.o 
Lys Uu Cys A I a Tor Tyr Lys Leo Cys His Pro 
Glu Glo Leo Val Leo Leo Gly His Ser Leo Gly 
ne Pro Trp A I a Pro Leo Ser Ser Cys Pro Ser 
oln Ma Leo GU Leo Ala Gly Cys Leo Ser GU 
. Leu his ser Gly Leo Phe Leo Tyr GU Gly Leo 
uu GU A I a Leo Glo G,y He Ser Fro Glo Leo 
Gly p r „ Thr Leo Asp Thr. Leo GU Leo Asp Val 
Ala Asp Phe A I a Thr Thr He Trp GU GU Net 
Glu Glo Leu G,y Het Ala Pro Ala Leo GU Pro 
Thr GU Gly Ala Net Pro A I a Phe Ala Ser Ala 
nt GU Aro Ar 9 A I a Gly Gly Val. Leo Va« Ala 
Ser - „is Leo GU Ser Phe Leo Glu Val Scr Tyr 

Arg val Leu Arg His Leu Ala GU Pro 

(1=) or 1 ) 

Thediemically-moditiedpfotein according to Claim 1 in wliidi at leasl one aspartteacKlce glutamic acd is included. 
A prolsin according 10 Claim 1 or 2 for osa a$ a medicament 
A protein according 10 Claim 1 or 2 tor asa in tha treatment ot neutropenia. 
Apharmadauliualoompoailiono^^ 



an 



agent for preparing an isotonic solution and a pH-conditioner. 
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Patentanspruche 



s ist und im wesentlichen die folgende Aminosauresequenz aufwe.st, durch e.ne Carooxyigrupp 

(n) des Polypeptids: 

( H e t ) n 
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Thr 

i n r 


r I yj 


1 P (1 


G 1 v 

u i y 


Pro 


A 1 a 


Ser 


Ser 


Leu 


Pro 


Gin. 


C A f* 

o e r 


r II c 


1 P 11 


l c u 


1 V s 

L J « 


C v s 


Leu 


G 1 u 


Gin 


Va 1 


Arg 


l y 5 


T 1 P 


U 1 l L 


G 1 V 


A 5 0 


G 1 y 


Ala 


Ala 


Leu 


Gin 


Glu 


l y o 


i P tl 

L C U 


C v s 


A I a 


Thr 


Ty r 


Lys 


Leu 


Cys 


His 


Pro 


n i it 

u I u 


n i n 

U 1 u 


L C U 


Va 1 


Leu 

U w v* 


Leu 


Gly 


H i s 


Ser 


Leu 


Gly 


T 1 a 


D r a 

r r 0 


T r ft 

I r p 


A 1 a 


Pro 


Leu 


Ser 


Ser 


Cys 


Pro 


Ser 


b 1 n 


A 1 ^ 


1 O II 


U I 1 1 


I PU 
i. v u 


A 1 a 


G 1 y 


Cy s 


Leu 


Ser 


G 1 n 


f OK 

Leu 


n i o 


S p r 


G 1 v 


Leu 


Phe 


Leu 


Tyr 


G 1 n 


Gly 


Leu 


1 All 

L 6 U 


ft 1 n 

U 1 II 


A 1 a 
n 1 u 


1 P U 

L w U 


G I u 


G 1 y 


1 1 e 


Ser 


Pro 


Glu 


Leu 


u i y 


D rn 

r i u 


Thr 

Mil 


Leu 


A s o 

w K 


Thr 


Leu 


Gin 


Leu 


Asp 


Val 


A 1 a 


Asp 


Phe 


A i a 


I n r 


I 11 i 


r i p 

I 1 c 


T r n 


G I n 


G 1 n 


He t 


G ! u 


G 1 u 


Leu 


Gly 


Hec 


A 1 a 


Pro 


Ala 


Leu 


G 1 n 


Pro 


Thr 


G 1 n 


Gly 


A 1 a 


He t 


P ro 


A 1 a 


Phe 


A 1 a 


Ser 


A 1 a 


P he 


G 1 n 


Arg 


Arg 


A 1 a 


Gly 


G 1 y 


Va 1 


Leu 


Va 1 


A 1 a 


S e r 


H i s 


Leu 


Gin 


Ser 


Phe 


Leu 


Glu 


Va 1 


Ser 


Tyr 


Arg 


Va 1 


Le'J 


Arg 


K i s 


Leu 


A 1 a 


Gin 


Pro 


(n = 


0 oder 1) 



2. Das chemisch modifier* Protein nach Anspruch 1 , in dem wenigstens eine Asparaginsaure oder Glu.aminsaure 
enthalten ist. 

ss 3. Ein Protein nach Anspruch 1 oder 2 zur Verwendung als ein Medikament. 

4. Ein Protein nach Anspruch 1 oder 2 zur Verwendung bei der Behandlung von Neutropenie. 
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VerdOnnungsmittel, ein Agens zur Herstellung einer isoton.schen Losung und e.nen pH-Zusatzstoff umtaBt. 
s Revendications 

10 polypeptide : 

(Het)n 

Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin 

ser Phe Leu Leu lys Cys Leu Glu Gin Val Arp 

Lys lie Gin Gly Asp Gly Ala Ala Leu Gin Glu 

Lys Leu cys Ala Thr Tyr Lys Leu Cys His Pro 

G, u GW Leu V.I Leu Leu Gly His Ser leu Gly 

Ile Pro Trp Ala Pro Leu Ser Ser Cys Pro Ser 

Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin 

Leu His. ser Gly Leu Phe Leu Tyr Gin Gly Leu 

Leu Gin Ala Leu Glu Gly He Ser Pro Glu Leu 

Gly pro Thr Leu Aso Thr, Leu Gin leu Asp Val 

At, Asp Phe Ala Thr Thr He Trp Gin Gin Het 

G|p Glu leu Gly. Het Ala Pro Ala Leu Gin Pro 

Thr Gin Gly Ala Het Pro Ala Phe Ala Ser Ala 

P*e Gin Arg Arg Ala Gly Gly Val, Leu Val Ala 

Ser His Ls .j Gin ser Phe leu Glu Val Scr Tyr 

Arg val Leu Arg His Leu Ala Gin Pro 

(n = 0 ou 1) 

2. Proteine modifies chimiguement suivant la revendication 1 , dans laguelle au moins un acide aspartique ou un acide 
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glutamique est inclus. 

Proteine suivant les revendications 1 ou 2, utilisable comme medicament. 

Proteine suivant les revendications 1 ou 2, utilisable dans le traitement de la neutropenie. 
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